INTRODUCTION
The urban environment has always been an area of high population concentration in Nigeria, mainly because people tend to believe that the only hope of improving their standard of living is to live in an urban environment.
Over the last two decades, urban noise exposure level in Nigeria has been increasing rapidly. Primarily, this is due to population growth and increase of certain noise sources. During the past 30 years, many environmental noise studies have been carried out in urban areas in different countries all over the World (Amando and Jose, 1998) . All these investigations have shown clearly that road traffic is the predominant and most generalized noise source in urban areas (Nelson, 1998; Saadu et al., 1998; Ahamad et al., 2006) . Braj and Jain (1995) reported the measurements of noise levels in residential, industrial and commercial areas in the capital city of India, Delhi that commercial areas have the highest noise levels, followed by industrial and residential areas. Noise intensity measurement was carried out in some selected points of traffic routes in the city of Lubin. The noise value levels showed variable intensity, the highest being observed in the morning and afternoon hours (Wojcik et al., 2001 ). An investigation to determine the level of noise pollution and its sources was carried out in the city of Erzurum, Turkey. Noise measurements were taken in the morning, at noon and in the evening to determine noise pollution all over the city, particularly motor way transportation noise. The results showed that noise levels in Erzurum city centre exceeded allowed values at 96 of 126 measurements points (Hasan and Serkan, 2005) .
Existing evidence indicating that noise pollution may have negative impacts on human health has justified research in order to provide better understanding of noise pollution problems and control (Georgiadou et al., 2004) . Noise pollution has been stated as a serious health hazard, with noise related damage to humans ranging from annoyance to difficulty in falling asleep and high blood pressure (Saadu et al., 1998; Schwela and Zali, 1999; Ahamad et al., 2006) .
In comparison with other pollutants, the control of environmental noise has been hampered by in-sufficient knowledge of its effects on humans and of dose-response relationships, as well as by a lack of sufficient data, especially in developing countries like Nigeria. The effects of noise in developing countries are just as widespread as in developed countries and the long term consequences for health are the same (Schwela and Zali, 1999) . Practical actions to limit and control the exposure to environmental noise are therefore essential.
The noise pollution situation in Ilorin metropolis is similar to that in many urban areas. The city is relatively large having rapid increase in population growth rate. The population has increased from 423,340 in 1980 423,340 in to 902,131 in 2006 423,340 in (NPC, 2006 . The city has expanding continuously in all directions in the past two decades. Many significant changes have been experienced in terms of urbanization, industrialization, expansion of road network and infrastructure.
The city has been subjected to persistent in road traffic and commercial activities due to overall increase in prosperity, fast development and expansion of economy. Very few studies have been carried out to investigate and assess noise pollution in Ilorin metropolis. Saadu (1988) , carried out research on community and occupational noise survey and analysis in the city of Ilorin.
Many recent survey changes in the demography and urban boundaries of the city have taken place; and consequently, further investigation of this phenomenon is needed. Oyedepo and Saadu (2007) studied the changing noise climate of Ilorin metropolis. Therein, noise level in Ilorin metropolis was investigated and noise map was developed for the city.
The objectives of this investigation are to evaluate the environmental noise pollution in Ilorin metropolis and to find out if for such a large city as Ilorin, the day-time noise levels (L D ) and night-time noise levels(L N ) are the same in the selected locations
MATERIALS AND METHODS

Study Area
This research is based on the results of outdoor sound level measurements carried out in July 2005 at 42 different locations (12 commercial centers, 12 road junctions and busy roads, 6 passengers loading parks, 6 high density areas and 6 low density areas) in Ilorin metropolis, the capital city of Kwara State. Table 1 From these readings, commonly used community noise assessment quantities like the exceedence percentiles L 10 and L 90 , the A-weighted equivalent sound pressure level, L Aeq , the daytime average sound level, L D , the day-night average sound level, L DN , the noise pollution level, L NP and the traffic noise index, TNI were computed. These noise measures are defined as follows (Saadu et al., 1998) :
(5)
Where: 
Analysis
The outdoor noise measurements carried out in the month of July, 2005 at 42 locations in Ilorin metropolis are to be analyzed.
In Table 2 , the day-time noise and night-time noise levels for busy roads/road junctions are presented to illustrate the full dataset.
Three different statistical tests were made on the full dataset. Using the onetailed test, a null hypothesis of the first test is:
That is, is the total of the difference in the day-time noise levels and night-time noise levels significantly different from zero? This is a test of the differences within pairs of data and the number of degrees of freedom is (n-1) where there are n pairs of data to be compared. Here;
Where:
d=The difference
In the second test, we test for the difference between the two means and the null hypothesis is:
Here the pooled estimate of the standard deviation defined as follows: 
Where: m = 2 pairs of datasets Thus, the t-test for the difference between the two means is:
Finally, a test on the variance of the dataset for day-time noise levels and nighttime noise levels is made. All three test are made with α = 0.05, i.e., the probability of making an error by saying the null hypothesis is false when it is actually true. On the other hand, (1-α) is the probability of making the right decision when the null hypothesis is true, or the confidence level (Adedayo, 2000; Lipson and Sheth, 1973) .
RESULTS
In Table 3 , the results for the test on the differences within the paired dataset of day-time and night-time noise levels are presented for each location surveyed.
The Table 3 shows that at busy roads road junctions, commercial centers and high density residential areas, there are no significant differences (p>0.05) between the day-time noise levels and night-time noise levels. Since the calculated t-statistic is less than the student's t 0.05, n-1 at α = 0.05. However, significant differences (p<0.05) are noted for the passengers loading parks and low density residential areas. This implies that, dwellers at road junctions/busy roads, commercial centers and high density residential areas are exposed to relatively the same day-time noise levels and night-time noise levels. But the day-time noise levels at passengers loading parks are higher (with mean 77 dB(A)) than the night-time noise levels (with mean 75 dB(A)). This can be justified by the fact that at night both the passengers and commuter bus drivers are not at the car parks. The major sources of noise at night at passengers loading parks are from music players and human conversation. At low density residential areas, the day-time noise levels are also higher (with mean 52 dB (A)) than night-time noise levels (with mean 51 dB(A)). Relevant parameters for the determination of the t-statistic for the difference in the day-time noise levels and night-time noise levels Relevant parameters in the determination of the t-statistic for the means of the day-time noise levels and night-time noise levels Table 5 :
Relevant parameters in the determination of F-statistics for the variance of daytime noise levels and night-time noise levels
Apart from the fact that these locations are sparsely populated, most dwellers come home in the night to take their rest (sleep). Hence, the night-time noise levels are lower than the day-time noise levels.
An analysis of the means of the day-time noise levels and night-time noise levels for each location appears in Table 4 where it is shown that in all the locations, there is no significant difference (p>0.05) between the means of the day-time noise levels and night-time noise levels. Hence, the hypothesis of equality is accepted.
Variance estimates indicated in Table 5 have been compared for the day-time noise levels and night-time noise levels in all the locations surveyed for the relative sizes of dispersions.
The null hypothesis is:
with an alternative hypothesis For all the locations surveyed, the null hypothesis is accepted for there is no significant difference (p>0.05) in the day-time noise levels and night-time noise levels. The dispersion of day-time noise levels is less than or equal to that of night-time noise levels.
DISCUSSION
Influence of the Characteristics of the Locations and Period of the Day on Measured Sound Levels (L Aeq )
The environmental sound levels measured at a given location depend on a number of specific variables. In particular, many authors have found that the observed sound levels are mainly related to road traffic characteristics and especially traffic volume, vehicle horns, rolling stock and tires, unmuffled vehicles, etc. (Saadu, 1998; Amando and Jose, 1998) . Several studies have demonstrated that the urban conditions of a given area are also a very important factor influencing the environmental noise levels (Nelson, 1998) . Traffic noise levels at major road junctions and busy roads Tables 6-10 present the equivalent continuous A-weighted sound pressure levels (L Aeq ) measured at each location surveyed. It is observed that there is variation in the noise level with period of the day and nature of the location.
There are high noise levels (L Aeq ) in the day time (7:30 am-2.30 pm) compare with the night time (8:30-9:00 pm) except in the residential areas where majority of the residents are not at home during the working days of the week, hence the noise level is low in residential areas in afternoon time. Figure   2 shows an example of the results obtained for these measurements. For commercial centers and road junctions, the noise levels rise from morning and reach the peak in the afternoon and descend in the night to low level. The high noise levels at these locations can be justified as a result of morning rushing hours of office workers, business men and market women to resume work at office and to open shop for customers. Table 8 : Passengers loading parks (Garage) noise levels Table 9 : Residential area noise levels (high density areas) High noise levels (L Aeq ) exposure in the city occurs mostly in the day time at major road junctions. This is followed by commercial centers and passengers loading parks. In these locations, apart from traffic noise, other intrusive noise sources include noise from record player, loud speaker, hawking and human conversation contribute majorly to environmental noise pollution. In all the locations surveyed, the night-time noise levels are very comparable to those reported for the day-time noise levels. Both the day-time and night-time noise levels in Ilorin city are very much higher than the levels reported for living rooms. The bed room noise levels of 25-30 dB(A) reported by Davis and Masten (2004) has been exceeded in all locations of Ilorin metropolis during the night-time, resulting in more possible sleep disturbance due to traffic noise.
It should be noted that the World Health Organization (WHO) recommends a noise level of less than 35 dB (A) based on the continuous equal energy concept for the restorative process of sleep (Mufuruki, 1997) , while the day time noise limits of about 55 L Aeq has been recommended as a general health goal for out door noise level in residential areas. At night, an out door noise level of about 45 L Aeq is required to meet sleep criteria (Gerard, 1998) .
The noise levels for both day-time and night-time are higher than those reported by Saadu (1988) , at all the locations chosen for this study in Ilorin metropolis. This is basically due to increase in population density, commercial activities and traffic volume in the city.
To ascertain the significant difference in the noise level exposure in all the sites surveyed throughout the day (from morning to night time), analysis of variance for two-factor experiment, using F-distribution was carried out on the noise descriptors (L 10 and L 90 ). At 90% confidence level, the mean square ratio (MSR) calculated for L 10 is 38.23 while the tabulated value of mean square ratio is 2.36 (Lipson and Sheth, 1973) . Similarly, at the same confidence level, the MSR calculated for L 90 is 16.07 and the tabulated value remain the same as 2.36. Since in the two cases, the mean square calculated is greater than the mean square tabulated, the noise levels exposure differ significantly from one location to another. The t-statistics analysis for difference in the day-time and
night-time noise levels shows that there is significant difference in the day-time shows that there is significant differences (p<0.05) and night-time noise levels at passengers loading parks and low density residential areas, but there is no significant difference (p>0.05) in the day-time and night-time noise levels at road junctions/busy roads, commercial centers and high density residential areas. 
CONCLUSION
